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Abstract 
To successfully implement hydraulic engineering projects which are under the agent-construction system, the key is 
to constantly improve the project management standard of the agent-construction units. Conducting project post-
evaluation is currently an effective method of improving project managing standard and achieving continuous 
optimization, but there are still some shortcomings in the practice of this method. By analyzing the shortcomings and 
introducing the advantages of TOC in constantly improving project management, the continuous optimization path of 
agent-construction units’ project management is reconstructed. The path can effectively improve the management 
efficiency and the market competitiveness of agent-construction units. 
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1. Introduction 
Attaching equal importance to construction and management is crucial to guarantee the smooth 
implementation of hydraulic engineering projects. At present, in the researching field of continuously 
optimizing project management, one important subject about hydraulic engineering projects is to carry 
out agent-construction system, and to put forward a stable and effective continuous optimization path for 
project management of agent-construction units, with the aim of improving the level of project 
management and market competitiveness of agent-construction units. 
Project post-evaluation is an effective method of improving agent-construction units’ project managing 
level. But it starts relatively late in China’s construction project management, the design of evaluation 
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index, the selection of evaluation methods, and also the popularization and application of results etc have 
yet to be improved. What’s more, the effect is still unremarkable in improving project managing standard. 
With regard to its disadvantages, it is necessary to introduce new tools and methods for exploring a 
continuous optimization path for project management. 
In 1984, Israeli physicist and management consultant Dr. Eliyahu M. Goldratt proposed [1] an 
approach that is used to develop specific management techniques, that is TOC (Theory of Constraints). In 
project practice, at first, the theory in the aspect of scheduling of a single project to reduce project 
duration and simplify project control [2] by scheduling a single project. Later, Dr. Goldratt developed this 
theory deeper. In the practical application in project management, it can distinguish critical and non-
critical path, and combine the critical path with the restraints resources to achieve systematical 
optimization. TOC emphasizes on global thought, that is to say, it arranges various kinds of resources of a 
project systematically and advocates using the time mechanism of the overall project in order to shorten 
the project duration and improve management efficiency. This theory shows the merits of dynamic loop 
and continuous improvement of a project. Its systematic thinking of the management of the critical chains 
provided a new concept for the path design of the continuous optimization of project management in an 
overall perspective. 
2. Overview of project post-evaluation in the aspect of achieving project management continuous 
optimization 
2.1. Present situation 
Hydraulic engineering is a very complicated system and its project management is also a system that 
evolves and changes throughout projects. The economic and social benefits of hydraulic engineering are 
mainly impacted by project management factors. Project management level of the agent-construction 
units not only affects its market competitiveness and long-term developmental goals, but also affects the 
success of the construction of hydraulic engineerings. Therefore, the agent-construction unit must select 
scientific and effective methods to achieve the sustainable optimization of project management. 
Currently, the agent-construction unit of hydraulic engineering already has some techniques and tools 
of optimizing the project management goals such as cost, schedule, quality, etc. However, it ignores 
strategic development of the agent-construction unit and the absorption of the experience of each project 
management, and then the constant introduction of new methods and tools to continuously and efficiently 
optimize the work processes and mechanisms of project management. In practice, project post-evaluation 
is a way of improving project management level, that is to say, to evaluate the degree of success of the 
project, and identify the bottlenecks in the project management, thus proposing optimizing suggestions to 
provide a reference for future similar projects. However, project post-evaluation in practice right now is 
still imperfect, which leads to the low efficiency of sustainable optimization. 
2.2. Limitations analysis 
Project post-evaluation evaluates pre-completed projects and proposes optimizing proposals for 
management, and provides a reference for future similar projects. In practice, it is effective indeed. But 
there are still some shortcomings in promoting the continuous improvement of future project management 
as follows: 
First point: the rationality of project post-evaluation index system and evaluation standard affects 
directly the optimization objectives of project management and their priority, and also the formation of 
management optimization suggestions. So evaluator should place great importance on its developing 
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process. While in practice, evaluators find out the unreasonable factors only in the process of post-
evaluation, rather than refer to the empirical data of agent-construction units. 
Second point: in project post-evaluation, the evaluator fails to separate the primary and secondary 
management improvement suggestions clearly. When the suggestions are applied in the following project 
of the similar kind, it is very difficult to distinguish critical and non-critical suggestions for the project 
manager, which, in the implementing process, leads to unreasonable distribution of resource and causes 
resource conflicts and failure of breaking bottlenecks. Thus the management optimization suggestions 
cannot play an effective part in improving and optimizing project management level. 
Third point: due to the inefficiency of some agent-construction units’ communicational mechanism, 
the management experience is not conveyed in time, evaluators cannot propose new effective suggestions 
of optimization. 
Fourth point: as some agent-construction units’ understanding of information management is 
insufficient, the units are lacking in an information system of project management experience. This will 
result in project management experience, and thus cannot optimize project management continually. 
3. Analysis on continuous optimization path of TOC hydraulic engineering agent-construction 
units’ project management 
3.1. Feasibility analysis of TOC regarding achieving project management continuous optimization 
TOC is a process improved and enhanced continually. It identifies the critical path as constraints and 
focuses on the constraint that block the achievement of goal of the project [3]. Its main goal is to 
recognize system’s main and secondary bottlenecks, and to combine main bottlenecks and resources 
constraints, thus putting forward some effective and reasonable countermeasures for the system’s 
bottlenecks to increase system output. However, when the system's main bottlenecks are resolved, new 
bottlenecks are to appear in the new cycle of TOC. It is necessary to recognize and resolve bottlenecks 
continually to realize system’s continuous improvement. That is to say, TOC stresses the importance to 
consider these following questions when system is improved: What will be improved? What will they 
become? How should we trigger improvement? How can we keep improving constantly? [4] It is based 
on the following five steps [5]: (1) identify the bottlenecks of the system; (2) decide how to exploit the 
bottlenecks of the system; (3) subordinate other decisions or submit to the above decisions; (4) elevate the 
bottlenecks of the system; (5) by returning to step one above if the above bottlenecks are alleviated. 
Considering working characteristics of TOC and the continuous improvement in the system, it is 
feasible for TOC to be applied to make up for the deficiency of project post-evaluation in the aspect of 
achieving project management continuous optimization. 
3.2. Continuous optimization path of TOC hydraulic engineering agent-construction units’ project 
management 
In order to achieve hydraulic engineering agent-construction unit project management continuous 
optimization, it is advisable that agent-construction unit should set up a project management experience 
information system (for short information system) in full system range. Next, this makes it possible to 
apply the project management optimization suggestions, which are in the information system, to the 
implementation of subsequent similar projects, and verify whether the suggestions can break the 
corresponding management bottlenecks of subsequent project. And on that basis, it provides a view of the 
rationality of the project post-evaluation index system and evaluation standard, ensuring optimize 
continually. This is a cyclic route which includes applying, verifying and optimizing. The roadmap is as 
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shown in Fig.1. In this diagram, X1, X2, X3,…, Xn respectively stands for a set of multiple projects. 
 
Fig. 1. Continuous optimization path of hydraulic engineering agent-construction units’ project management 
TOC works throughout the whole process in the path figure above. It is mainly reflected in the forming 
and continuous improvement process of project management optimization recommendations, in addition 
to the continuous improvement process of the project post-evaluation index system and evaluation 
standard. The TOC specific implementing steps are as follows: 
Step one: identify all management bottlenecks which affect the project’s degree of success. In project 
post-evaluation, firstly, according to the features of the project, the evaluation index, index weight and 
evaluation standard should be determined, and also the post-evaluation index system and grading standard 
table; secondly, it is necessary to organize experts to score the scoring table equally, justly and 
objectively; thirdly, evaluator deals with the experts’ scoring tables via the weighting median method and 
then obtains a comprehensive table. This table reveals the deducted score item as the bottlenecks of 
affecting the project’s degree of success; finally, it is vital to sort the bottlenecks and select deducted 
score maximum as the main bottleneck. 
Step two: take reasonable and effective ways which are the most possible to break through the 
bottleneck. TOC emphasizes on the systematic management of project by discovering the uncertain 
factors hindering the project implementation, and suggests the global deployment of resources [6]. 
According to definition of projects, projects are affected by time and resources etc. So project manager 
who controls the process should coordinate these constraints as the process of rational allocation of 
resources. In order to break the major bottlenecks identified in the first step, project manager must put 
forward corresponding optimized management recommendations. When the suggestions are implemented, 
he should try to meet the resource needs on condition that the minimal resource demand of other activities 
are not affected. 
Step three: subordinate countermeasures of secondary bottlenecks to that of step two. In order to 
successfully achieve the second step, the measures of breaking secondary bottlenecks should be 
subordinated to main bottlenecks. It is mainly shown as resources distribution. In other words, project 
manager must satisfy the resource needs of main bottlenecks preferentially. 
Step four: implement the countermeasures in subsequent analogical project x  efficiently, so that the 
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bottlenecks are resolved, and then the standard and success degree of project management will be 
enhanced. 
Step five: return to step one and identify management bottlenecks of subsequent analogical project. In 
this process, if some bottlenecks of project x  are not resolved, it is important to note down these 
countermeasures in the information system, and adjust the evaluation system and standard in post-
evaluation of project x , and also make suggestions better. If some bottlenecks of project x  are resolved, 
these countermeasures should be put in the information system.  
The five steps of TOC can be also reflected concretely in Fig.2: 
 
Fig. 2. Continuous optimization workflow diagram of TOC project management 
4. Conclusion 
The continuous optimization path of hydraulic engineering project management on the basis of TOC 
can effectively compensate the existing shortcomings in the continuous optimization path of project 
management which is achieved by carrying out project post-evaluation, with the aim of improving project 
management level and ensuring the accomplishment of hydraulic engineering project. In addition, the 
optimized path also lays the foundation for improving the market competitiveness of agent-construction 
units and achieving its long-term goal. 
Also, now many agent-construction units are exposed to the boom of multi-project management. 
Therefore, agent-construction units can classify these projects in accordance with item category, and then 
combine the continuous optimization path of TOC project management to achieve integral multi-project 
management and continuous optimization. 
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